Question: Transcranial magnetic stimulation (TMS) is an established tool for non-invasive brain stimulation. It acts via a time dependent magnetic field, generated by an external coil, inducing an electric field in the brain, which can interact with the neural system. Repetitive TMS (rTMS) to the left dorsolateral prefrontal cortex (DLPFC) is clinically used for the treatment of medication-resistant depression. Although this technique is widely used, the underlying neurophysiological mechanism remains unclear. Moreover, optimal parameters such as frequency of stimulation, intensity and duration are still unknown.
Methods: Therefore, we modulate the rTMS response in the prefrontal cortex of a realistic human brain. This head model is constructed from T1-weighted magnetic resonance images (MRI) and segmented into scalp, skull, cerebrospinal fluid, grey and white matter. The anisotropic material properties are obtained from the 4-Cole-Cole model (Cole and Cole, 1941) . To track the realistic oriented pathways of nerve fibers located in the stimulated target, namely the left DLPFC, we applied MR tractography (Leemans et al., 2009 ) based on diffusion tensor images (DTI). These fibers are considered as one myelinated nerve bundle (Fig. 1) .
The 20 mm figure-of-eight TMS coil (MagStim, UK) is positioned above the left DLPFC, perpendicular to the skull. We modeled the neurophysiological response of a sinusoidal stimulation (pulse width 450 ls) at different intensities on the Rapid 2 stimulator.
The induced electric field is calculated using the recently developed independent impedance method (De Geeter et al., 2012) . Studies have shown that nerves are primarily activated by the gradient of the component of the electric field along the nerves, the so-called activating function (Roth and Basser, 1990) . This affects the membrane potential of the nerve bundle and can cause a generation and propagation of action potentials (AP). To describe this neurodynamic behavior along the nerve bundle we use the active cable equation (Wesselink et al., 1999) , discretized by the Crank-Nicholson method.
Results: When applying one biphasic stimulation pulse at an intensity just below activation threshold, no AP is generated (Fig. 2a) . Repetitive stimulation at the same intensity generated a single spike (Fig.2b) . As the intensity of rTMS increases, a second AP is initiated (Fig. 2c) . For an even higher intensity of the sustained stimulation a train of spikes at a fixed frequency is rendered. Remark how this spiking frequency first increases with increasing stimulation intensity, but then decreases again (Fig. 2d-f ).
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